METHOD
INTRODUCTION
Osteoarthritis (OA) is one of the most common musculoskeletal diseases in the UK and the main reason for undergoing total joint replacement (TJR). High levels of pain, reduced physical function, and poor quality of life are prevalent in individuals with OA. [1] [2] [3] Joint replacement for severe OA of the hip or knee is regarded as an effective treatment, [4] [5] [6] and is one of the most common operations in the UK. 7 GPs determine whether patients are potential candidates for TJR in their referral to orthopaedic surgeons.
A study of new attenders in primary care with hip pain found that pain and restriction of internal rotation of the hip are the major clinical predictors of being placed on the waiting list for total hip replacement (THR). 8 The criteria as to why individuals are put on the waiting list for joint replacement are not clear cut. [9] [10] [11] The basis for the decision, whether it is radiological, clinical, or includes measuring pain levels and physical function, appears to vary between surgeons and hospitals.
Several studies have looked at the determinants of having TJR and found the worse the pain and disability, the higher the likelihood is of being placed on the waiting list, 8 and that better general health and the patient's willingness to consider TJR increased the likelihood of undergoing TJR. 12 Other predictors of THR due to OA that have been reported are: radiological grade, mean global patient assessment, and need for non-steroidal antiinflammatory drugs. 13 Studies have found that women are less likely to undergo TJR than men, 14 and younger individuals with a full knee range of motion are less likely to undergo total knee replacement (TKR). 15 There is little published research investigating the biomedical and psychosocial differences between patients who are referred in primary care by the GP and those who are considered candidates for a TJR. This study set out to investigate differences between individuals with OA newly referred to an orthopaedic surgeon for consideration for TJR; to identify differences in individuals who were put on the waiting list for TJR; and to identify the predictors of having a THR or TKR. The sample size was based on detecting a difference in the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) pain score between individuals with OA having and not having TJR. Previous research shows that the mean WOMAC pain score was 11.2 (standard deviation [SD] 3.5) in individuals undergoing surgery. 16 A 12.5% better WOMAC pain score of 9.8 (SD 3.5) requires 100 per group of those having surgery and those not having surgery. Assuming 20% attrition at follow-up, a total sample size of 250 participants was required.
Measures
The WOMAC, 17 a disease-specific measurement tool, was used to collect data about pain, stiffness, and physical functioning. To measure health-related
How this fits in
GPs play an important role in which patients are referred for consideration of total joint replacement (TJR). It is not clear which patients ultimately end up having a TJR. This UK longitudinal study demonstrates differences between patients who have and have not had TJR in terms of symptoms, management of osteoarthritis, and predictors of TJR.
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Oxford Hip Score and Oxford Knee Score were used to measure the severity of OA and for evaluating the outcome following surgery. [20] [21] [22] [23] All the measures have good reliability, validity, and responsiveness to detect change over time. [17] [18] [19] [20] [21] [22] [23] [24] [25] In this article, only data collected at baseline on pain, stiffness, and physical functioning have been used in the analysis. Items on the baseline questionnaire also collected demographic data. Information on medication; services and treatments for osteoarthritis; and consultation outcome, was collected at baseline and at each follow-up point.
Analysis
Data were entered into and analysed using SPSS (version 15). Data were summarised for the sample of baseline responders as a whole, and separately by surgical outcome for the sample of those successfully followed-up to 12 months using frequencies and percentages or means and SDs as appropriate. Differences between those subsequently having TJR surgery and those not having TJR surgery were tested using Pearson's χ 2 test (or the Fisher-FreemanHalton exact test) where necessary) for nominal variables, the χ 2 test for trend for ordinal variables, the Mann-Whitney U test for skewed interval/ratio variables, and unpaired t-tests for interval/ratio variables with approximately normal distributions. The level of statistical significance used was α = 0.05.
Binary logistic regression was used to determine which baseline covariates were significantly associated with subsequently having a TJR, with hip patients and knee patients considered separately. Univariable logistic regression was used first to estimate unadjusted odds ratios for having TJR compared with not having TJR. Some of the categorical variables had to be recategorised due to small cell counts. Covariates with unadjusted odds ratios that were significant at a conservative P<0.25, to include predictors that may not have appeared to have been important in isolation, 26 were considered in multivariable logistic regression. There was no evidence of multicollinearity in terms of statistical tolerance or condition indices estimated using multiple linear regression. 27 Multivariable logistic regression with forwards stepwise selection of variables was then used to estimate adjusted odds ratios for highly discriminating variables, in an exploratory approach.
RESULTS
Of the 471 patients initially considered from referral letters (from 338 GPs), 40 were excluded as ineligible (Figure 1 ), including 11 with confirmed diagnoses or rheumatoid arthritis, leaving 431 eligible patients. Of these, 257 (59.6%) consented to take part in the study. The 174 non-responders were similar in terms of age (mean 64.7 years, SD 11.0 years), sex (female 54.6%), and type of OA (hip OA 53.4%, knee OA 46.6%) to British Journal of General Practice, August 2011 e462 those who participated in the study.
By follow-up at 12 months, there were 209 participants remaining (18.7% attrition) (Figure 1 ). Confirmed surgical outcomes were known for 217 of 257 patients (84.4%), with 107 having and 110 not having a joint replaced.
Just over half of the 257 participants who completed the baseline questionnaire had hip OA (52.1%) compared with knee OA (47.9%). Mean age was 65.1 years (range 35-88 years), most were female (54.9%), and almost two-thirds (65.4%) had one or more comorbidities (Table 1) . Comorbidities were more common among knee patients (74.0%) than hip patients (57.5%).
Among the study sample of 217 who had full follow-up, hip patients were more likely to have had surgery than knee patients (χ 2 = 11.10, degrees of freedom [df] = 1, P = 0.001). Compared with those not having TJR, those who had a TJR were less likely to be married or living together (71.0% versus 81.8%) and more likely to be divorced (9.3% versus 0.9%) or widowed (18.7% versus 12.7%; P = 0.007). Those not having a TJR appeared more likely to have one or more comorbidities (70.9% versus 58.9%), but the difference was not statistically significant (P = 0.063).
All patients were relatively similar in their use of services and treatments (Table 2) . Around one-third of all individuals had seen a physiotherapist at some time. However, a higher percentage (9.1%) of those not having surgery had seen a rheumatologist than those having surgery (4.7%). Around one-quarter of hip and knee OA patients were taking glucosamine at baseline.
The 257 participants had been suffering from OA for a mean of 107.5 months (range 2 months to 40 years; Table 3 ). Just under half (47.0%) required assistance with activities of daily living, and just over a half (53.9%) used a walking stick. More than half (56.1%) described their pain as 'always present', one-third as often present (34.0%), and most (91.4%) reported waking up at night due to pain. More than half (59.8%) were taking pain medication more than once a day.
Among the study sample of 217 who had full follow-up, pain at baseline was more frequently reported by those who had a TJR (P = 0.002). Use of a walking stick was higher among OA patients having a TJR (58.9%), while of those not having surgery, both hip OA and knee OA patients had the longest duration of OA (mean 141.8 and 130.1 months respectively).
In patients with hip OA, baseline visual analogue scale (VAS) pain scores (P = 0.001), WOMAC stiffness scores (P<0.001), WOMAC physical function scores (P = 0.001), and Oxford Hip Scores (P<0.001) were significantly worse among those having had a THR, as to a lesser extent, were WOMAC pain scores (P = 0.025; Table 4 ).
Comparing patients with hip OA who had a THR with those who did not have a baseline THR, SF-36 scores were significantly lower (worse) in surgical patients for pain, physical function, and role limitation (physical; P = 0.001; P = 0.005; P = 0.002 respectively), and, to a lesser extent, for role limitation (mental; P = 0.029; Table  4 ). Other baseline SF-36 scores tended to be lower among those who had surgery, but not significantly so. In patients with knee OA, baseline VAS pain scores were again significantly worse among those having TKR (P = 0.003); and to a lesser extent there were also significantly worse scores for WOMAC pain (P = 0.034), stiffness (P = 0.050), and physical function (P = 0.044); and Oxford Knee Scores (P = 0.018).
Comparing patients who had TKR with those who did not, baseline SF-36 scores were significantly lower (worse) for physical function in surgical patients (P = 0.002), and for role limitation (physical; P = 0.016) to a lesser extent. Other SF-36 scores at baseline, including the pain score, tended to be lower among those who had surgery, but not significantly so.
Among patients with hip OA, several baseline variables had unadjusted odds ratios of surgery at P≤0. 003 WOMAC stiffness scores were most strongly associated with having surgery (P = 0.001). Having one or more comorbidities (P = 0.016) was associated with not having THR, although this was not significantly associated taken on its own (P = 0.273). Using a walking stick was almost significantly associated with having THR (P = 0.053) when adjusted for the other variables, but not in isolation (P = 0.105). Low (worse) SF-36 role limitation (physical) scores were almost significantly associated with having THR (P = 0.062; Table 5 ).
For patients with knee OA, unadjusted odds ratios of TKR for baseline variables were less significant, the most significant being SF-36 physical function (P = 0.004) and VAS pain score (P = 0.008). Forwards stepwise logistic regression only selected one variable: low (worse) SF-36 physical function scores were significantly associated with having TKR (P = 0.002; Table 6 ).
For the 110 individuals who did not undergo TJR, the most common outcome among the 44 hip patients was to continue to monitor the affected joint (34.1%), while among the 66 knee patients the consultation outcome was no treatment or operation (18.2%; Table 7 ). Eleven patients (16.7%) with knee OA had an arthroscopy.
DISCUSSION

Summary
This study demonstrates that in patients with OA newly referred for consideration of TJR, only 50% ended up having THR within a year, and among knee patients, only 33% had a TKR. Arthroscopy was provided for 17% of knee OA patients despite the evidence for the lack of effectiveness for this procedure. 28 The findings provide evidence that patients who report worse pain and poorer physical functioning are more likely to have TJR than those with less severe symptoms.
The role of GPs in referral of patients for consideration of surgery is important, and GPs may need to review their referrals of patients in light of the findings from this study. 
Strengths and limitations
Strengths of this study are the adequate sample size, acceptable participation rate of 61%, with few demographic differences compared with non-responders, and a 12-month follow-up. However, the consultation outcome of the non-responders is not known, so this is a study limitation. From previous experience, a 20% attrition rate was predicted, and this study had a rate of 18%. The selection of patients was done systematically, ensuring that all eligible patients were recruited. The limitations of this study were that some patients may have just wanted a second opinion and despite being referred for consideration of a TJR were not actually considering surgery or were not suitable candidates; this was a patient self-reported study, using validated measurement tools and not based on objective functional and clinical measures; and the recruitment of patients was from one regional centre where patients were seen by any one of 10 orthopaedic surgeons, who may use different criteria for surgery, compared with each other and compared with surgeons elsewhere in the UK. This study only followed up patients for 12 months, and a longer follow-up period may have been useful to determine if some of the patients ultimately had a TJR. However, the approximate waiting time for TJR at the time of this study was around 100 days so it would have been likely that those who were eligible for surgery would have had the TJR.
Comparison with existing literature
The decision as to whether a patient has a joint replacement is complex, with studies highlighting the factors that influence an individual's decision to have TJR. Hudak et al discuss 'medical brokering', involving physicians who determine the 'best-abled' rather than the appropriate candidate, and this occurs where demand for TJR exceeds available resources. 11 Patients' symptoms and information sources were two factors influencing decision making, but in addition there was a weighing up of the costs and benefits of having a joint replacement. 29 There are also sex differences in willingness to undergo surgery, with women preferring to endure pain rather than risk surgery. 30 In the UK, there has been limited work on patients' consideration of surgery. One study found that some individuals who were suitable for hip replacement would not accept surgery if offered; 31 this study also examined whether referral for consideration of surgery is dependent on the patient's willingness to undergo surgery. An individual's willingness to consider TJR has been found to be the strongest predictor of time to first TJR. Six hip and eight knee OA patients had more than one outcome following consultation. OA = osteoarthritis.
12
Around 12% of participants in this study who were offered a TJR were not ready to undergo the procedure, with a qualitative study on a subsample of these individuals showing that patients may decide not to have TJR, therefore going against medical recommendation.
32
Past negative experiences with surgery, and health professionals' advice or apathy linked with past experience, reinforced an individual's decision against having THR.
33
There is evidence that TKR has been either overused or underused. 34, 35 The negative attitude of some medical physicians towards the value of knee replacement may influence this underuse. 35 This might be one explanation why a minority of individuals ultimately had TKR in this study.
There is evidence of wide variation in orthopaedic surgeons' decision for TJR, 36, 37 and a lack of consensus on patient characteristics for TJR. 11 Currently in the UK, there is little guidance about who should have TJR. Guidance by the National Collaborating Centre for Chronic Conditions on behalf of the National Institute for Health and Clinical Excellence (NICE) recommends that referral for joint replacement should be made before there is prolonged and established limitation and severe pain. 38 However, this study has shown that there was clear variation in the characteristics of patients referred to the orthapaedic surgeons.
Implications for clinical practice Given the extent of variation in surgical outcome observed in this study, it is likely that clear information is needed for patients and GPs considering TJR as an option. If patients do not wish to have surgery, or are not appropriate candidates, other options should be considered, or more management and assessment should be provided within primary care before referral to the orthopaedic surgeon. NICE guidelines recommend that individuals be offered some of the non-surgical options before considering joint surgery. 38 Osteoarthritis is a long-term health problem and TJR is an effective way of treating it. Despite being referred by their GP for consideration of TJR, there are many individuals who, after consultation with the orthopaedic surgeon, may not undergo surgery. Therefore, more evidence is required on which to base effective choices and strategies of management, in partnership between primary and secondary care, to ensure the most effective outcomes and the best quality of care for these individuals.
